Introduction
Si River belongs to the Huaihe River Basin Nansi Lake water system, is the largest seasonal torrent river in the City of Jining [1] , the largest inflow river into the east Nansi lake-the largest freshwater lake in Shandong Province [2, 3] , and it is also the first water regulating lake in the eastern route of south-to-north water diversion project into Shandong Province [4] [5] [6] . Research shows that the water quality of Si River is directly related to the South-to-North Water Transfer Project [7, 8] . The informed research is mainly analysis the inflow river water quality for a lake section of the monitoring into the Nansi Lake [9] [10] [11] [12] , but lack of a more comprehensive water quality research analysis for the Si River and the main tributaries as a whole.
Multivariate statistical analysis is a comprehensive analysis method developed from classical statistics, it mainly includes: multivariate data graph representation, clustering analysis, discriminant analysis, regression analysis, principal component analysis, factor analysis, correspondence analysis, canonical correlation analysis, path analysis and multidimensional scaling method, which can be used in multiple objects and multiple indicators analysis its inherent laws [13] [14] [15] [16] .In this paper, the principal component analysis method and the cluster analysis method of multivariate statistical analysis are used to analyze the common detection indexes of 21 monitoring sections of the main stream of Si River and the tributaries, analyze the factors of water pollution and find out the key pollution factors , a comprehensive and objective evaluation of the quality of the water environment, as the Si River water quality protection and management to provide basic data.
Materials and Methods

Monitoring Section Setting
From April 2013 to January 2014, the water quality of main stream and main tributaries of Si River were tested. According to the characteristics of Si River Basin and the direction of water flow, a total of 20 sampling sections (Figure 1 ), Among them, 11 monitoring sections are set up in the main stream of the Si River, 5 sections are set up in the Yihe River, the largest tributary of the Si River, and 1 section is set in the Xian River, Dahuanggou, Ji River, Shilou River and Pushan River, covering the territory of Qu River main river basin. 
Monitoring Indicators
The main parameters were suspended solids (SS), water temperature , dissolved oxygen (DO), pH, redox point (ORP), Total nitrogen (TN), dissolved total nitrogen (TNN), chemical oxygen demand (COD Mn ), ammonia nitrogen (NH 4 + -N), nitrate nitrogen (NO 3 --N), chlorophyll (Chla) Total phosphorus (TSP), dissolved inorganic phosphorus(DIP), total phosphorus (TP), alkalinity and so on.
Sample Collection and Determination Method
Each monitoring section to collect water samples 1, the collection point as far as possible in the middle of the river, the water sample collection using 2.5L water harvesting, take surface water (underwater 0.5 m), stored at low temperatures, should pay attention to Yes, samples should be processed immediately after sampling, for a maximum of 1-2 days.
Determination of indicators including field measurement and laboratory determination of two indicators, on-site determination of indicators of water temperature, pH, dissolved oxygen and oxidation-reduction potential, Laboratory measurements should be used polyethylene bottles underwater 30cm or so to collect water samples, polyethylene bottles should be used in advance with pH <2 of sulfuric acid treatment, acidification of sulfuric acid to pH <2 cryopreservation, and then back to the laboratory for analysis.
The total nitrogen was determined by alkaline potassium persulfate-ultraviolet spectrophotometry (GB 11894-89). The nitrate nitrogen was determined by phenol disulfonic acid spectrophotometry (GB 7480-87). Ammonia nitrogen was measured by Nessler's reagent spectrophotometer (GB 7479-87). Chemical oxygen demand was measured by the method of permanganate (GB 118922-89). Nitrate nitrogen was determined using disulfonic acid phenol spectrophotometry (GB 7480-87). Total phosphorus, dissolved total phosphorus using ammonium molybdate spectrophotometry (GB 11893-89). Phosphate was measured by phosphomolybdate blue colorimetric method (GB / T 8538-1995). chlorophyll was determined by spectrophotometry (SL 88-1994).
Research Methods
Principal component analysis and cluster analysis were used.
Multivariate statistical analysis requires that the indicator be normal or close to normal distribution [17] , Before the system cluster analysis and principal component analysis should be standardized before the original data, standardized data as shown in Table 1 ,use SPSS16.0 software to analyze the data to generate clustering trees with structured hierarchies after the Dimensional effects be eliminated. And then use the principal component analysis method to analyze the standardized data to find out the main factors affecting water quality [18] . 
Results Analysis
The main characteristics of water quality monitoring section of the tributaries of the Si River are shown in Table 2 . According to the GB3838-2002 water quality evaluation standard, during the study period, the water quality of the river tributary of the Si River was mainly classified as Class II and Class III, and was in accordance with the national centralized drinking water quality standard for surface water. Among the water quality is mainly NH4-N and TP. The seasonal variation of ORP, DO, and Temp was larger than that of seasonal variation of seasonal variation of the seasonal variation of ORP and DO in the river, suggesting that Temp was influenced by seasonal temperature. South Miaokong monitoring section is in the development stage, near the river found a larger sewage outfall. There are plenty of phytoplankton and sludge in the river, pollutants in addition to industrial waste water and a lot of garbage.
Surrounded by the monitoring point as Ji River, Sihe Sluice, Tao Luo, Yaocunn Bridge, Dahuanggou and Xian River are very open, no obvious source of pollution, the main pollution from domestic. In Pushan River and Quanlin Town, the plankton in the water grows well and the river water is not strong, the surrounding large number of sediment, leading to serious water pollution. In Fangshan bridge water plants and phytoplankton much more, Nishan reservoir long-term aquaculture aquatic products, fisheries and aquaculture industry developed, in the town of Nansin, living garbage all over, and found dead pigs exist in the river, the main garbage is the river Contaminants.
Xu Village, Guanyin bridge, Jinkou Dam and Hekou Village, this type of river is mainly distributed far away from the urban areas, less industrial pollution, many trees surrounding and phytoplanktons growing, did not find pollution sources as the sewage outfall. Huangyinji Bridge, Huang Yinji Sluice and Confucius Avenue Bridge, in this three rivers the water flow faster, trees and aquatic plants grow lush, the main source of pollution from life. Near the South Qufusi Bridge discovery of large power plants, and found the larger sewage outfall in the river side.
The correlation coefficient matrix and eigenvalue of each evaluation index are calculated by SPSS software to determine the main factor of the evaluation. According to the cumulative contribution rate of the eigenvalue variance, the number of selected principal components is determined, as shown in Table 3 . According to Table 3 , the eigenvalues of the first, second, third and fourth components are all greater than 1 and the variance contribution rates are 33.761%, 23.205%, 11.625% and 9.518% respectively. The cumulative variance rate is 78.136% All indicators of information. The first indicator is the most important, contains the most information, the impact of its water quality changes the most.
From the main component load size, the first principal component is closely related to the dissolved total nitrogen, nitrite nitrogen, total nitrogen, nitrate nitrogen, water temperature, ammonia nitrogen, their absolute value of the correlation coefficient with the first principal component is more than 0.3, indicating that the first principal component reflects the nitrogen is the main pollutant in Sihe. Nitrogen salt as a major source of aquatic organisms in the water body rising, making the number of aquatic organisms increased, easily lead to water eutrophication. Therefore, the first principal component mainly reflects the nitrogen pollution in the Si River as the main factor. And the second principal component is closely related to the total phosphorus, dissolved total phosphorus, dissolved inorganic phosphorus, and their second principal component of the correlation coefficient of the absolute value of more than 0.4, indicating that the second main component reflects the pollution of phosphorus in the Si River Level. In the third principal component of ph, dissolved oxygen load is high, indicating that the increase in the number of organisms in the water caused by the dissolved oxygen content of water decreased, PH plays a certain role in the redox reaction in water, so the third principal component reflects the acidity and organic pollution and the degree of pollution of the river. In the fourth main component of the chlorophyll load is high, indicating that the green body of water and more, in the main component of one or two on the basis of the degree of eutrophication of water. From the contribution rate of variance, it can be seen that the contribution rate of the first principal component variance is 33.761%, which is much larger than the contribution rate of the second, third and fourth principal components by 23.205%, 11.652% and 9.518%. In general, the water quality of the whole Si River and the major tributaries is nitrogen pollution as the leading factor, phosphorus pollution degree after nitrogen pollution. The comprehensive evaluation results of water quality are shown in Table 5 . Note: the greater the score, indicating that the more serious degree of pollution, which can sample the degree of pollution grading analysis.
Conclusion
According to the annual data of 2013-2014, the main pollution of the Si River and the tributaries is nitrogen pollution and phosphorus pollution. High nitrogen and phosphorus content easily lead to eutrophication of water, so that further deterioration of water quality, resulting in dissolved oxygen, chlorophyll and alkalinity and PH content is not normal. The main reason for the high nitrogen and phosphorus content is the discharge of domestic waste and factory waste water, so it is necessary to reduce the consumption of garbage to Hanoi by propaganda, education and other means for the surrounding people, and it is necessary to discharge the waste water after the surrounding power plants, chemical plants and so on. The water quality of Si River is better than other inflow rivers in Nansi Lake, in recent years, water quality indicators have little change, in general, more stable. But it is because the water quality is better in the four inflow rivers into the lake, Si River did not cause a lot of scholars attention and research. Baima River, Dongyu River and other water quality is slightly worse, but in recent years due to proper governance, water quality has been greatly improved [1] . And Si River and tributary although the overall water quality has reached more than level, but there are still many local pollution is more serious. Hope that this study can make Si River get more scholars attention, and for the management of the Si River to provide basic data.
